At this symposium, we celebrate the community, culture, and astonishing continuity of textile making -a constellation of material practices that has endured for thousands of years. As deeply rooted as those practices are, textile making has also experienced profound technological disruptions throughout its history. Often, the textile industry has driven innovations that have consequences for technology more broadly.
Today, we are poised for another upheaval --another Industrial Revolution. A number of positive and negative forces are driving fundamental changes in where and how things are made. Global climate change, lack of food security, and concern about overwhelming quantities of waste and toxic pollution are altering our priorities for land and resource management. How will we re-design global textile and apparel manufacturing at the systems level to align with our current and future needs? Advances in digital and bio-engineering are opening up new possibilities to mitigate the high environmental and social cost of our current system by proposing collaborations in areas as diverse as biology, medicine, agriculture, food science, animal activism, sanitation, and resource management. This panel will look at cross-disciplinary collaborations and positive disruptions that are expanding the definition of textiles, bringing together the seemingly opposed concepts of natural and synthetic, handcrafted and high-tech.
If the Industrial Revolution of the 19 th century was built largely on developments in engineering and chemistry, this 21 st century revolution owes a great deal to biology. The lack of food security experienced by much of the world's population makes us question whether it is viable or ethical to devote so much of our land and water resources to growing cotton, or raising sheep for wool or cattle for leather. A number of researchers are studying bio-fabrication, looking for ways to grow new materials in the lab by harnessing the metabolic processes of yeasts, fungi, or bacteria. MycoWorks, for example, is developing a leather made from mycelium, or mushrooms. 
MycoWorks Mycoleather. Image ©MycoWorks
Cross-disciplinary teams of designers, engineers, and scientists are using this technology to grow spider silk, leather, fur, and horn, aims that align with concurrent efforts to create cultivated protein sources, bringing small-planet thinking over from food science into the world of textiles. Suzanne Lee of Modern Meadow, pioneers in bio-fabricated leathers, and David Breslauer of Bolt Threads, one of the companies synthesizing spider silk, will speak more to this approach.
Others are exploring new and sustainable sources of cellulosic biopolymers, which would reduce the use of petrochemicals for the production of synthetic yarns, and the harmful emissions released in the process. Biopolymers are also biodegradable and carbon-fixing while they are alive. Kelp, for example, is faster-growing than bamboo, absorbs five times more carbon dioxide than land plants, filters toxins out of the ocean and provides habitat for marine life. Algiknit is one company exploring kelp-based fibers.
Algiknit, fibers synthesized from kelp. Photo©Algiknit
The need to conserve water has led to numerous developments in waterless dyeing, trans-genetic colored materials, and bacteria dyeing, in which bacteria are "trained" to produce various pigments as a by-product of their metabolic activity, eliminating the use of petrochemicals and significantly reducing water usage.
Natsai Audrey Chieza, bacteria dye. Photo: Natsai Audrey Chieza
We are all aware that the textiles and apparel industries are among the most polluting in the world. Almost all design programs today teach zero-waste manufacturing, and a number of firms are putting it into practice by using their own production waste in new and inventive ways. In our 2016 exhibition Scraps: Fashion, Textiles, and Creative Reuse, we featured contemporary designers using textile industry waste to create new products with a handcraft approach, and we will hear more from Abby George-Erikson and Salem van der Waagh about Eileen Fisher's pioneering efforts in this direction.
Nuno, Tsugihagi textile made from cutting room waste. Photo©NUNO
Use of regenerated fibers is increasing across the industry, as is research in methods to separate the components of problematic blended yarns. There are also numerous efforts to address the issue of plastic pollution, especially ocean plastics. Adidas has collaborated with Parley for the Oceans to making running shoes from plastic waste recovered from ocean shorelines.
Adidas, Parley for the Ocean Ultraboost X. Photo©Adidas
New manufacturing techniques promise to reduce or eliminate waste at the source. These include 3-D knitting, 3-D printing, and bio-printing, or 3-D printing with organic materials. Digital knitting is not new, but with its highly controlled and precisely customizable design capabilities, it is a rapidly growing way of creating engineered fabrics for a variety of functional purposes. Nike's Flyknit technology, for example, reduced the number of components in their running shoe from 37 to 2.
Nike Flyknit Racer knitted upper. Photo©Nike
We can also expect to expect more from our textiles.
Amy Congdon is using machine embroidery to develop the ideal scaffold for tissue growth, with the potential to grow new human organs and tissues for repair of the body.
Amy Congdon, machine-embroidered tissue scaffolds. Photo: Amy Congdon
BioLogic reactive fabric, developed by MIT's Tangible Media Group with New Balance, is bacteria-driven -the cells move in response to moisture, allowing sweat to evaporate and cool the body.
